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New compsn. contains hydrophilic polymer(s) contg. glucosyl ethyl 
(meth)acrylate and/or glucosyl propyl (meth)acrylate and 
plasticiser(s). 

The compsn. pref. contains a water-insoluble polymer(s) contg. 
alkyl ester(s) of (meth)acrylic acid. The hydrophilic polymer : 
plasticiser wt. is pref. (1 :0.3) to (1 :3). When contg. water-insoluble 
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potassium, ammonium, and hydrochloride salts in high concns. (lOpp 
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Detailed report 
(Name of patent) 

tacky agent composition for medical use 
Sphere of new utility idea 
(Claim 1) 

Claim 1 is concerning a tacky agent composition for medical use which has the 
following characteristic. 

This tacky agent contains a hydrophilic polymer (A) which has at least one of the 
following components - glucosil ethyl (meth)acrylate or glucosil propyl (meth)acrylate - 
as a necessary polymerization component, and also a plasticizer. 

(Claim 2) 

Claim 2 is concerning the composition in claim 1 which also contains a water- 
insoluble polymer (B) which has (meth)acrylate alkyl ester as a necessary polymerization 
component. 

(Claim 3) 

Claim 3 is concerning the composition in claim 1 where the plasticier is at least 
one material selected from water and alcohol groups. 

(Claim 4) 

Claim 4 is concerning the composition in claim 1 where the alcohol group is at 
least one of the following: glycerin, diglycerin, triglycerin, polyglycerin of tetramer or 
higher, sorbitol, multitol, ethylene glycol, propylene glycol, polyethylene glycol, and 
polypropylene glycol. 

(Claim 5) 

Claim 5 is concerning the composition in claim 1 where the weight ratio of 
hydropholic polymer (A) and plasticizer is 1 : 0.3 to 1 :3. 

(Claim 6) 

Claim 6 is concerning the composition in claim 1 where the weight ratio of 
hydropholic polymer (A) and plasticizer is 1 : 0.3 to 1 :3 and also the weight ratio of 
hydropholic polymer (A) and water-unsoluble polymer (B) is 1 : 0.1 to 1 :2. 

Detailed explanation of invention 
(Field of industrial use) 

This invention is concerning a tacky agent composition for medical use. 

(Prior art) 

Former tacky agents for tacky sheets or tape for medical use such as bandages 
(unless noted otherwise, all of these will be called tacky sheets for medical use), have 
used, for example, acryl based tacky agent such as a copolymer of alkylester acrylate and 



acrylic acid (Japan patent No. S 52-31405), a copolymer which consists of dodecyl ester 
methacrylate, (meth)acrylate, and vinyl acetate (Japan patent No. S 57-77167), a 
copolymer of ester (meth)acrylate which has an ether bond in the molecule, acrylic acid, 
and alkyl ester (meth)acrylate (Japan patent No. S 56-45412). These acryl based tacky 
agents have good adhesion to skin, and they maintain good tackiness for hours. They do 
not affect the quality of the pharmaceutical agent included, and they do not irritate the 
skin. Because of these excellent features, they are useful as tacky agents. 

However, these acryl based tacky agents are not very hydrophilic (moisture 
absorbance) and do not breathe well Because of this, there are some drawbacks as well. 
They are going to be listed in the following. 

(jpl) When a tacky sheet for medical use which uses conventional acryl based tacky 
agent is applied to the affected site for a long time, stuffiness is generated, and the skin is 
sensitized to the pharmaceutical agent, etc, and this is a factor for skin eruptions. In 
addition, the puffy site harbors many bacteria, virus, etc., and skin eruption due to 
secondary sensitization occur easily. 

In order to control stuffiness or skin eruptions, for example, Japan patent No. S 
39-4728 suggests a tacky sheet for medical use that consists of a copolymer which 
contains alkyl ester acrylate and acylic acid as the tacky agent on a porous fiber substrate 
in layers containing continuous bubbles. Since this breathes well, it does not cause 
stuffiness. However, since the substrate and tacky agent layer also pass liquid such as 
water, it cannot protect the affected site sufficiently. Also, Japan patent NO. S 55-14108 
discloses a tacky sheet for medical use where a tacky agent layer consisting of polyvinyl 
ethyl ether with a hydrophilic group in the molecule or acrylate co-polymer is arranged 
on a water-permeable film (for example, polyurethane film). This sheet breathes 
relatively well. Since substrate does not pass liquid such as water, the site is relatively 
well protected. However, since the tacky agent is not sufficiently hydrophilic, it cannot 
prevent stuffiness and skin eruptions. 

(jp2) It does not adhere well to a wet or humid surface, for example, skin which is 
sweating. Even after it has been applied, if sweating is profuse, it easily falls off. 
(jp3) Tacky agent attached to the skin is hard to remove with water. 
(jp4) Since it is difficult to dissolve water soluble pharmaceutical agents in the form of, 
for example, sodium salt, potassium salt, ammonium salt, or hydrochloric acid salt, it is 
hard to prepare a tacky sheet for medical use which contains such pharmaceutical agents. 

Japan patent No. S 61-228868 suggests a product to address these problems with 
the former acryl based tacky agent. It suggests a copolymer which contains a (meth)acryl 
amide derivative which has a saturated hydrogen carbide group containing quaternary 
ammonium salt and/or ester (meth)acrylate and polyvinyl pyrrolidone and/or diacetone 
acryl amide. However, since this copolymer contains large amount of quaternary 
ammonium salt, water resistance is bad, and it is softened by sweating. Sometimes when 
the sheet is peeled off, residue remains on the skin. These are drawbacks. In addition, 
there are problems with discharge of an acidic pharmaceutical agent, for example, glythyl 
retin acid or salicylic acid. Japan patent No. S 63-305873 discloses a tacky agent which 
consists of a polymer containing vinyl pyrrolidone and alkyl ester (meth)acrylate. 
However, this tacky agent is not sufficiently tacky. 

(Steps for solution) 



The inventors of this invention made through research in order to solve the above 
problems of the prior art. As a result, an acryl based resin which is strongly hydrophilic 
was acquired. It was also found that this acryl based resin is extremely useful for tacky 
sheets for medical use, and this invention was completed. 

That is, this invention is concerning a tacky agent composition for medical use 
which has the following characteristic. 

This tacky agent contains a hydrophilic polymer (A) which contains at least one 
of the following - glucosil ethyl (meth)acrylate or glucosil propyl (meth)acrylate - as a 
necessary polymerization component, and also a plasticizer. 

This polymer component of the tacky agent of this invention is extremely 
hydrophilic since the glucosil group, where all of hydroxyl groups are in the free state, is 
bonded to the main polymer chain by a glucoside bond. Not only that, since the main 
chain of the polymer (A) has a (meth)acrylate bond, it has the same excellent 
characteristics as conventional acryl base polymers. 

Accordingly, the tacky agent of this invention adheres well to skin, and it 
maintains its tackiness for hours. It does not affect the quality of the pharmaceutical 
agent, and it does not irritate the skin. A tacky sheet for medical use which uses the tacky 
agent of this invention does not cause stuffiness or skin eruptions even if it is left in place 
for a long time. It can be easily applied to wet or damp skin, and it adheres well even to 
sweaty skin after application. Furthermore, any tacky agent of this invention remaining 
on the skin can be easily removed. It can dissolve and pharmaceutical agents in the form 
of highly concentrated salts such as sodium salt, potassium salt, ammonium salt, or 
hydrochloric acid salt. 

The tacky agent of this invention contains a hydrophilic polymer (A) as one 
necessary component. 

This hydrophilic polymer (A) has at least one of the following - glucosil ethyl 
acrylate, glucosil ethyl methacrylate, glucosil propyl acrylate, and glucosil propyl 
methacrylate - as a necessary polymerization component. 

The hydrophilic polymer (A) contains one of the above homopolymers as a 
necessary polymerization component, a copolymer which contains at least two necessary 
polymerization components, a copolymer of one or more necessary polymerization 
components and a monomer which can be polymerized with them. 

Monomers which can be co-polymerized with the necessary polymerization 
components above include, for example, an alkyl ester (meth)acrylate such as butyl 
(meth)acrylate; a (meth)acryl amide derivative of quarternary ammonium salt such as 2- 
hydroxy ethyl (meth)acrylate, 2-hydroxy propyl (meth) acrylate, deacetone acryl amide, 
dimethyl (meth) acryl amide, (meth)acrylic acid, vinyl acetate, vinyl chloride, styrene, 
isobutyl vinyl ether, 3-(acryl amide)-propyl trimethyl ammonium chloride, 3-(methacryl 
amide)-propyl trimethyl ammonium chloride; an ester (meth)acrylate derivative of 
quarternary ammonium salt such as 2-(methacryl oxy)-ethyl trimethyl ammonium 
chloride, 3-(acryl oxy)-propyl trimethyl ammonium chloride. 

Other suitable monomers in addition to the above include monomers where two or 
more (meth)acrylate groups are substituted at the end of molecule (will be called a 
"polyfunctional monomer" in the following). When a polyfunctional monomer is co- 
polymerized in an appropriate, although slight, amount, crosslinking (minimum 
crosslinking) occurs in the generated polymer, and the inner cohesive energy of polymer 



is increased even more. Because of this, when the tacky sheet for medical use which uses 
this polymer as a tacky agent is applied to the affected site, there will be no leakage of 
tacky agent and the tacky agent will not leave a residue on the skin when the sheet is 
removed. As long as the polyfunctional monomer is one where two or more 
(meth)acrylate groups are substituted at the end of the molecule, there are no other 
specific restrictions. Examples include alkylene glycol ester di (meth) acrylate such as 
1,6-hexane glycol ester (meth)acrylate; polyalkylene glycol di(meth)acrylate such as 
polyethylene glycol ester di(meth) acrylate; poly (meth)acrylate of polyhydric alcohol 
such as trimethylol propane tri(meth)acrylate, etc. 

The hydrophilic polymer (A) can be manufactured by polymerizing at least one of 
the necessary polymerization components above or at least one polymerization 
component and at least one monomer which can be co-polymerized with those. 

Polymerization is administered by following conventional radical polymerization 
method. 

For instance, according to the solution polymerization method, the necessary 
polymerization component above, and, if necessary, a monomer which can be 
polymerized with the polymerizing component (called "components related to 
polymerization 0 in the following unless noted otherwise) are dissolved or dispersed in an 
appropriate solvent. Next, it is heated in the presence of a polymerization catalyst, and 
the hydrophilic polymer (A) can be acquired. 

As long as the solvent can dissolve or disperse the components related to 
polymerization, there is no specific restriction. For example, water, methanol, ethanol, 
and isopropanol (low grade alcohol) can be used. Among these; methanol, ethanol, and a 
mixed solution of these and water are preferred. 

The concentration of component related to polymerization in the solution or 
dispersion is not specifically restricted. However, it is normally approximately 25 to 80 
wt. %, preferably 30 to 50 wt. %. 

When the necessary polymerization components and monomer which can be co- 
polymerized with them are co-polymerized, the necessary polymerization components 
constitute at least 20 wt. % of the entire amount of components related to polymerization, 
preferably 20 to 99 wt. %, more preferably 20 to 30 to 90 wt. %. When a polyfunctional 
monomer is used as a monomer which can be co-polymerized with the necessary 
polymerization components, although the amount of monomer is not specifically 
restricted, it is normally approximately 0.02 wt. % of the entire amount of components 
related to polymerization, preferably 0.001 to 0.02 wt. %. If it is much more than 0.02 %, 
there solubility of the polymer in a solvent such as alcohol or water may become bad. 

As long as the polymerization catalyst can be dissolved in the solvent, there are 
no specific restrictions. For example, there are organic solvent based products such as 
benzoyl peroxide, azobis isobutylonitrile (AIBN), ditertiary butyl peroxide; water based 
products such as ammonium persulfate, potassium peroxide; redox based products which 
combine these with a reducing agent such as Fe2+ or sodium hydrogen sulfite. The 
amount of catalyst is not restricted, and it can be selected freely. It is normally 0.1 to 0.5 
mol % of the total mol amount of components related to polymerization. 

The polymerization reaction is normally performed at 10 to 200°C, preferably 30 
to 120°C. Normally, it is completed in 0.5 to 48 hours, preferably 2 to 20 hours. This 



reaction will progress smoothly if it is performed while stirring and/or in an inert gas 
atmosphere. 

A solution of hydrophilic polymer (A) that is clear or milky white is acquired. 
This solution of hydrophilic polymer (A) can be used as a component of this invention as 
it is. The viscosity of the solution is normally 3000 to 40000 cps (21°C) when the 
concentration of hydrophilic polyemr (A) is, for example, 30 to 40 wt. %. Among these, 
products with a viscosity of 5000 to 30000 cps can be used suitably. Viscosity is 
measured at 12 r.p.m. and 21°C using a No. 4 rotor in a B model rotation viscometer 
(manufactured by Tokyo Keiki). As an alternative, you can also dissolve hydrophilic 
polymer (A) in an appropriate solvent such as a low grade alcohol, water, or mixture of 
these for use after it is separated and purified by conventional methods. 

The glucosil ethyl acrylate, glucosil ethyl methacrylate, glucosil propyl acrylate, 
and glucosil propyl methacrylate that are necessary polymerization components of 
hydrophilic polymer (A) can be manufactured by the following methods, for example. 

That is, it can be manufactured by reacting alkyl glucoside and ester 
(meth)acrylate in solvent in the presence of a heteropolyacid and polymerization 
prohibitor or by solventless methods. The alkyl glucoside can be an alkyl glucoside 
where the alkyl part has a straight or branched chain with approximately 1 to 6 carbon 
atoms; for example, methyl glucoside, ethyl glucoside, propyl glucoside, butyl glucoside, 
etc. It is also possible to use products currently available on the market. The ester 
(meth)acrylate may be, for example, 2-hydroxy ethyl (meth)acrylate, 2-hydroxy propyl 
(meth) acrylate. The amount is normally 2 to 10 times on a mol basis of the alkyl 
glucoside, preferably 4 to 6 times. Conventional hetropolyacid products can be used. 
For instance, there are phosphomolybdic acid, silicomolybdic acid, phosphotungstic acid, 
silicotungstic acid, etc. The amount is approximatley 1 to 20 wt. %, preferably 5 to 1 0 
wt. % of the entire amount of alkyl glucoside. Conventional polymerization prohibitors 
can be used. For example, there are hydroquinone monomethyl ether, hydroquinone 
monoethyl ether, butyl hydroxy toluene, butyl catechol, benzoquinone, nitros benzene, 
cupric chloride, ferric chloride, etc. The amount is approximately 0.5 to 5 wt. %, 
preferably 1 to 2 wt. % of the entire amount of ester (meth)acrylate. This reaction is 
usually performed between 50 and 150°C, preferably between 80 and 120°C, and it is 
completed in 1 to 3 hours. The product acquired here can be separated and purified by 
conventional methods. 

The composition of this invention contains a plasticizer as a necessary component 
in addition to hydrophilic polymer (A). The plasticizers is normally a water-soluble or 
hydrophilic liquid with a high boiling point. For example, there are water, alcohols, etc. 
The type of alcohol is not specifically restricted. Among these; glycerin, diglycerin, 
triglycerin, polyglycerin (tetramer or higher), sorbitol, multitol, ethylene glycol, 
propylene glycol, polyethylene glycol, polypropylene glycol are preferred. In this 
invention, water or alcohol can be used alone as the plasticizer. Water and alcohol or two 
or more alcohols can also be mixed. 

The ratio of hydrophilic polymer (A) and plasticizer in the composition of this 
invention is not specifically restricted. Normally, they should be combined as follows: 
the weight ratio of hydrophilic polymer (A) : plasticizer should be 1 :0.3 to 1 :3. If the 
amount of plasticizer is less than 0.3, the flexibility of the composition may be 
insufficient. On the other hand, if it exceeds 3, fluidity is increased, and viscosity drops. 



In this invention, in order to improve water resistance even more, it is possible to 
add a water-insoluble polymer (B) which has alkyl ester (meth)acrylate as a necessary 
polymerization component. The water insoluble polymer (B) should be in the form of a 
water based emulsion or water based suspension. 

The water-insoluble polymer (B) is a conventional polymer. For example, it 
includes homo polymers of the necessary polymerization components above, co- 
polymers of two or more of the necessary polymerization components, copolymers of the 
necessary polymerization components above and a monomer which can be polymerized 
with it. 

The alkyl ester (meth)acrylate which is a necessary polymerization component is 
not specifically restricted. Products where the alkyl part is a straight or branched chain 
with 1 to 12 carbon atoms; for example, ethyl aery late, butyl acrylate, isobutyl acrylate, 
acrylic acid-2-ethyl hexyl, octyl acrylate, lauroyl acrylate, methyl methacrylate, butyl 
methacrylate, methacrylic acid-2-ethyl hexyl, etc., are suitable. 

Monomers which can be copolymerized with the necessary polymerization 
components include, for example, vinyl acetate, fatty acid vinyl ester, ethoxy ethyl ester 
(meth)acrylate, dimethyl (meth)acryl amide, N-dialkyl (meth)acryl amide, N-buthoxy 
ethyl (meth)acryl amide, N-alkoxy alkyl (meth)acryl amide, glycidyl (meth)acrylate, 
styrene, (meth)acrylate, diacetone acryl amide, maleic anhydride, allyl sucrose, vinyl 
alkyl ether, glycerin di(meth)acrylate, hexamethylene glycol di(meth)acrylate, etc. 

The water insoluble polymer (B) can be manufactured by conventional 
polymerization methods by selecting appropriate necessary polymerization components 
and, if necessary, monomers which can be co-polymerized with them. Among the 
acquired polymers, the polymerization degree is 100 to 50000, or a water emulsion of 
where the polymer (B) concentration is 10 to 50 wt. %, or products where the viscosity of 
the water based suspension is 100 to 5000 cps (20°C) are desirable. 

The water insoluble polymer (B) can be a product currently available on the 
market. Specific examples include an emulsion of methyl methacrylate / ethyl acrylate 
copolymer (product name: Eudragit-E-30D, manufactured by Rohm Pharma Co.), an 
emulsion of methyl acrylate / methacrylic acid copolymer (product name: Eudragit-30D- 
55, manufactured by Rohm Pharma Co.), a polymer emulsion which has octyl acrylate as 
its main component (product name: Primal N-580, manufactured by Rohm & Haas Co.), 
a polymer emulsion which has octyl acrylate as its main component (product name: 
Mobiniel-655, manufactured by Hext Synthetics Co.), a polymer emulsion which has 
octyl acrylate as its main component (product name: Esdine #7212, #7110, manufactured 
by Sekisui Kagaku Co.), etc. 

The amount of water insoluble polymer (B) is not restricted specifically. 
Normally, it can be combined so that the ratio of hydrophilic polymer (A) : water 
insoluble polymer (B) will be approximately 1 :0.1 to 1 :2. 

Appropriate amounts of external (through skin) or oral pharmarceutically active 
components, mucous or skin irritation preventing agents, viscosity agents, dispersion 
stabilizers, pH adjusting agents, coloring agents, fillers, odor absorbing agents, fragrance, 
etc., can be added to the composition of this invention. 

The composition of this invention can be acquired by mixing the various 
components above uniformly following conventional methods. 



Conventional manufacturing methods can be used for the tacky sheet for medical 
use of this invention. For instance, a tacky agent layer can be formed on at least one side 
of a former substrate for a tacky sheet. Conventional formation methods can be adopted. 
For example, there are methods which apply and dry tacky agent on the substrate, 
methods which mold and dry the tacky agent into a sheet and compress it on the 
substrate. Drying is usually done at 70 to 150°C so that the dry film thickness is 5 to 
5000 |im, preferrably 20 to 1000 \un. 

(Effects of this invention) 

According to this invention, a tacky agent composition for medical use which has 
excellent effects such as the following can be acquired. 

(1) The tacky agent of this invention has good tackiness to skin and maintains good 
tackiness for a long time. It does not affect the quality of the pharmaceutical 
agent and does not irritate the skin. 

(2) A tacky sheet for medical use which uses the tacky agent of this invention does 
not cause stuffiness or skin eruptions even if it is left in place for a long time. It is 
easy to apply to wet or moist skin. It will not fall off even if the skin sweats after 
application. 

(3) The tacky agent of this invention can be easily removed even if it is stuck to the 
skin. 

(4) The tacky agent of this invention will dissolve and retain water soluble 
pharmaceutical agents, for example, pharmaceutical agents in the form of sodium 
salt, potassium salt, ammonium salt, or hydrochloric acid salt at high 
concentration. 

(Examples of practice) 

In the following, this invention is going to be explained in more precisely using 
examples of reference and examples of practice. 

Example of reference 1 

19.4 g of methyl glucoside (STA-MEG 106, manufactured by Horizon Co.) was 
suspended in 140 ml of 2-hydroxy ethyl methacrylate, and then 2.6 g of hydroquinone 
monomethyl ether and 1 .0 g of phosphomolybdic acid were added. After they were 
stirred well, they were heated gradually. When it reached to 80 to 90°C, while 
maintaining the temperature, they were stirred for approximately 2 hours. Next, it was 
neutralized by 2N sodium hydroxide. The reaction products were condensed under 
reduced pressure and placed in a silica gel chromatograph (elution liquid; chloroform: 
methanol = 9:1). A differential product of Rf = 0.2 was condensed, and 20.1 g of glucosil 
ethyl methacrylate was acquired as an oil-like substance (collecting rate: 68.8 %). 

This compound was analyzed as follows: 

• silica gel TLC: 1 spot 

silica gel plate: 60F 254 manufactured by Merc Co. 
elution liquid; chloroform: methanol = 9:1 

• infrared analysis (liquid membrane method, cm" 1 ): 

3400 (broad absorption by O-H stretching) 
2940 (absorption by C-H stretching) 



1710 ( C = O, absorption of carbonyl group) 

1640 (C = C, absorption of double bond) 

1450 (absorption by deformation vibration such as CH2, CH3) 

1050 (broad absorption in specific shape to sugar remaining group) 

• J H-NMR: 5ppm (in D20): 

6.2,5.6 (CH2 = ) 

4.9 (a anomer hydrogen) 

4.2 to 4.6(-OCH2-) 

3.2 to 4.2 (sugar structure) 

1.9 (CH3) 

• elemental analysis 





measured value 


theoretical value 


c 


49.2 % 


49.3 % 


H 


7.0 % 


6.9 % 


O 


43.8 % 


43.8 % 



Example of reference 2 

Instead of 140 ml of 2-hydroxy ethyl methacrylate, 150 ml of 2-hydroxy propyl 
methacrylate was used. Except for this change, the same procedures as example of 
reference 1 were followed, and 15.6 g of glucosil propyl methacrylate was acquired 
(collecting rate: 43 %). 



This compound was analyzed as follows: 

• infrared analysis (liquid membrane method, cm' 1 ): 

3400 (broad absorption by O-H stretching) 

2940 (absorption by C-H stretching) 

1710(0 = 0, absorption of carbonyl group) 

1640 (C = C, absorption of double bond) 

1450 (absorption by deformation vibration such as CH2, CH3) 

1050 (broad absorption in specific shape to sugar remaining group) 

• 1 H-NMR:5ppm(inD20): 

6.2, 5.6(CH2 = ) 

4.9 (a anomer hydrogen) 

4.2 to 4.5 (-OCH2-) 

3.2 to 4.2 (sugar structure) 
1.9 (CH3, methacryl group) 

1.3 (CH3, propylene) 

• elemental analysis 





measured value 


theortical value 


c 


49.6 % 


51.0% 


H 


7.3 % 


7.2 % 


O 


43.1 % 


41.8% 



Example of reference 3 



Instead of 140 ml of 2-hydroxy ethyl methacrylate, 120 ml of 2-hydroxy ethyl 
acrylate was used. Except for this change, the same procedures as example of reference 1 
were followed, and 22.5 g of glucosil ethyl methacrylate was acquired (collecting rate: 81 

%). 

This compound was analyzed as follows: 

• infrared analysis (liquid membrane method, cm' 1 ): 

3400 (broad absorption by O-H stretching) 
2940 (absorption by C-H stretching) 
1710 ( C = O, absorption of carbonyl group) 
1630 (C = C, absorption of double bond) 
1450 (absorption by deformation vibration such as CH2, CH3) 
1050 (broad absorption in specific shape to sugar remaining group) 
■ ! H-NMR: 5ppm (in D20): 

5.6 to 6.8 (CH2 = CH-) 
4.9 (a anomer hydrogen) 
4.2 to 4.5 (-OCH2-) 
3.2 to 4.2 (sugar structure) 

• elemental analysis 





measured value 


theortical value 


c 


47.1 % 


47.5 % 


H 


6.5 % 


6.5 % 


O 


46.4 % 


46.0 % 



Example of reference 4 

Instead of 140 ml of 2-hydroxy ethyl methacrylate, 140 ml of 2-hydroxy propyl 
acrylate was used. Except for this change, the same procedures as example of reference 1 
were followed, and 14.0 g of glucosil propyl acrylate was acquired (collecting rate: 48 

%>. 



This compound was analyzed as follows: 

• infrared analysis (liquid membrane method, cm" 1 ): 

3400 (broad absorption by O-H stretching) 

2950 (absorption by C-H stretching) 

1710 ( C = O, absorption of carbonyl group) 

1630 (C = C, absorption of double bond) 

1450 (absorption by deformation vibration such as CH2, CH3) 

1050 (broad absorption in specific shape to sugar remaining group) 

• ! H-NMR: 8ppm (in D20): 

5.6 to 6.8(CH2 = CH~) 
4.9 (a anomer hydrogen) 
4.2 to 4.5 (-OCH2-) 

3.2 to 4.2 (sugar structure) 

1.3 (CH3) 

• elemental analysis 





measured value 


theortical value 


c 


48.9 % 


49.3 % 


H 


7.0 % 


6.9 % 


0 


44.1 % 


43.8 % 



Example of reference 5 

150 g of 67 wt. % solution of glucosil ethyl methacrylate, 60 g of butyl acrylate, 
0.02 g of 1,6-hexane glycol dimethacrylate, and 120 g of ethanol were put into a reaction 
container. Under N2 gas, while stirring, it was heated to 60°C. 0.4 g of azobis 
isobutylonitrile dissolved in 100 g of ethanol was used as a catalyst, adding 20 g every 20 
hours, and polymerization was performed. In the early stages of polymerization 
(approximately up to 5 to 10 hours), the increase in viscosity of the reaction products is 
remarkable. Therefore, 20 to 30 g of an ethanol/water = 9/1 (W/W) solution was added 
1 0 times. 10 hours after the start of the reaction, the rise in viscosity was hardly 
noticeable. The temperature was raised to 70°C at this point, and stirring continued for 
10 hours. A hydrophilic polymer solution (1) with 32.3 % polymer concentration, 23000 
cps viscosity (21°C) was acquired. The polymerization rate calculated from the amount 
of monomer remaining was 97.8 %. 

Example of reference 6 

Except that glucosil ethyl acrylate was used instead of glucosil ethyl methacrylate, 
the same procedures as example of refernece 5 were performed. As a result, a 
hydrophilic polymer solution (2) with 30.8 % polymer concentration, 14000 cps viscosity 
(21°C) was acquired. 

Example of reference 7 

Except that glucosil propyl methacrylate was used instead of glucosil ethyl 
methacrylate, the same procedures as example of refernece 5 were performed. As a 
result, a hydrophilic polymer solution (3) with 28.3 % polymer concentration, 29000 cps 
viscosity (21°C) was acquired. 

Example of reference 8 

Except that glucosil propyl acrylate was used instead of glucosil ethyl 
methacrylate, the same procedures as example of refernece 5 were performed. As a 
result, hydrophilic polymer solution (4) with 27.9 % polymer concentration, 9800 cps 
viscosity (21°C) was acquired. 

Example of practice 1 to 4 

60 g of diglycerin was added to 100 g of the polymer component of hydrophilic 
polymer solution (1) to (4) acquired in the examples of reference 5 to 8, and they were 
mixed well, and the tacky agent of this invention was acquired. 

This tacky agent was applied and dried on the surface of a nonwoven fabric made 
of rayon fiber with 130 \xm thickness so that the thickness after drying was 50 |im. 

Measurement of physical properties 



[1 80° bend-back method tackiness] 

The tacky sheet acquired above was cut into 15 mm width, and a tacky tape was 
acquired. This tacky tape was adhered to a stainless steel surface which had been 
polished by sandpaper (#280). Next, a 2 kg rubber plated roller was used to compress the 
sample once at 300 mm/min. After compression, it was left for more than 30 minutes at 
room temperature (20 to 22°C). Then its one end was bent back 180°, and the sample 
was removed from the stainless steel plate at 300 mm/min. The tackiness at this time was 
measured. 
(JIS-Z-1522). 

[ball tack value] 

The tacky sheet acquired above was cut into 30 mm or more wide strips, and a 
tacky tape was acquired. The tacky surface of this tacky tape was placed outside, and it 
was attached to a 30° inclined surface at room temperature. The middle of this inclined 
surface was covered by a non-tacky thin film. A clean ball bearing was rolled starting 
from a spot 100 mm from the boundary line of the inclined surface. The biggest diameter 
which stops naturally within 100 m of the boundary line of the tacky surface and non- 
tacky surface was decided as the ball tack value (It is measured in 1/32 of an inch, and 
only the numerator is quoted. For example, if it is 17/32 inch, 17 is the value) (medical 
product manufacturing rule (1984)). 

[adhesive delamination] 

The tacky sheet acquired above was cut into 15 mm wide strips, and a tacky tape 
was acquired. This tacky tape was adhered onto a stainless steel surface which had been 
polished by sand paper (#280). Next, a 2 kg rubber plated roller was used to compress 
the sample once at 300 mm/min. After compression, it was left for more than 30 minutes 
at 40°C. Immediately after that, one end was bent back 180°, and it was removed at 100 
mm/min. The surface of the steel plate was examined for residue. If tacky agent 
remained, it was assumed that adhesive delamination occurred. 

[skin irritation] 

The tacky sheet acquired above was cut into 4 cm x 7 cm rectangles. These 
samples were applied to the inner part of the both upper arms in the lengthwise direction. 
For this application, 5 people were tested, and the test lasted 8 hours during a summer 
afternoon. 

The results are shown in table 1 . 



Table 1 





ex. of practice 




1 


2 


3 


4 


hydrophilic 
polymer 


0) 


(2) 


(3) 


(4) 


180° bend-back 


750 


770 


775 


790 


method 










tackiness 











(gl\ Smm^ 










ball tack value 


25 


28 


26 


30 


adhesive 
delamination 


None 


none 


none 


none 


skin irritation 


None 


none 


none 


none 



Example of reference 9 

200 g of 67 wt. % solution of glucosil ethyl methacrylate, 30 g of butyl acrylate, 
0.03 g of polyethylene glycol diacrylate (molecular weight of polyethylene glycol: 400), 
and 120 g of ethanol were put into a reaction container. Under N2 gas, while stirring, it 
was heated to 60°C. 0.4 g of azobis isobutylonitrile dissolved in 100 g of ethanol was 
used as a catalyst, 20 g was added every 20 hours, and polymerization was performed. In 
the early stages of polymerization (approximately up to 4 to 10 hours), the increase in 
viscosity of the reaction products was remarkable. 20 to 30 g of an ethanol/water = 7/3 
(W/W) mixed solution was added 10 times. 12 hours after the start of the reaction, the 
rise in viscosity was hardly noticeable. The temperature was raised to 70°C, and stirring 
continued for 10 hours. A hydrophilic polymer solution (5) with 31.7 % polymer 
concentration, 19000 cps viscosity (20°C) was acquired. The polymerization rate was 
calculated from the amount of remaining monomer was 97.2 %. 

Example of practice 5 

100 g of triglycerin was dissolved in 300 g of the hydrophilic polymer solution (5) 
acquired in example of reference 9. Next, 100 g of a 30 % water emulsion of methyl 
methacrylate / ethyl acrylate copolymer (Eudragit-E-30D, manufactured by Rohm 
Pharma Co.) was added, and they were sufficiently stirred and mixed in a homogenizer, 
and the tacky agent of this invention was acquired. 

The acquired tacky agent was applied and dried on the surface of a nonwoven 
fabric made of rayon fiber with 130 jam thickness so that the thickness after drying was 
50 \xm the same as example of practice 1, and a tacky sheet was acquired. 

Example of practice 6 

Except that propylene glycol was used instead of triglycerin, the same procedures 
as example of practice 5 were followed, and a tacky agent of this invention was acquired. 

The acquired tacky agent was applied and dried on the surface of a nonwoven 
fabric made of rayon fiber with 130 (am thickness so that the thickness after drying was 
50 (im the same as example of practice 1, and a tacky sheet was acquired. 

Example of practice 7 

Except that 1 80 g of a 50 % solution of sorbitol was used instead of triglycerin 
and 200 g of 50 % emulsion of polymer which has octyl acrylate as its main component 
(Primal N-580, manufactured by Rohn & Haas Co.) was used instead of Eudragit-E-30D, 
the same procedures as example of practice 5 were followed, and a tacky agent of this 
invention was acquired. 

The acquired tacky agent was applied and dried on the surface of a nonwoven 
fabric made of rayon fiber with 130 [xm thickness so that the thickness after drying was 
50 jam the same as example of practice 1, and a tacky sheet was acquired. 



The tacky agent acquired in examples of practice 5 to 7 were put through 
performance testing the same as example of practice 1 . The results are shown in table 2 
below. 



table 2 







Ex. of practice 


5 


6 


7 


180° bend-back 
method 
tackiness 
(g/15mm) 


680 


650 


690 


ball tack value 


25 


27 


30 


adhesive 
delamination 


none 


none 


none 


skin stimulation 


*1 


none 


*2 



* 1 : Although slight reddening was confirmed in one person, there was no problem in 
actual use. 

*2: Although slight reddening was confirmed in two people, there was no problem in 
actual use. 

Assigned representative: Eiji Saegusa, patent attorney 



